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(57) ABSTRACT 

A method of fabricating a liquid crystal display device 
includes forming ?rst and second metal layers on a substrate, 
forming a ?rst photoresist layer on the second metal layer, 
partially removing the ?rst photoresist layer, so that the ?rst 
photoresist layer has ?rst and second portions, removing the 
?rst portion of the ?rst photoresist layer and a portion of the 
second metal layer, so that a portion of the ?rst metal layer 
is exposed, forming an insulating layer on the second metal 
layer including the exposed portion of the ?rst metal layer, 
forming a second photoresist layer on the insulating layer, 
removing a portion of the second photoresist layer to expose 
a portion of the insulating layer, and removing the portion of 
the insulating layer and ?rst metal layer. 

29 Claims, 8 Drawing Sheets 
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METHOD OF FABRICATING LIQUID 
CRYSTAL DISPLAY DEVICE HAVING 

SHORTING BARS 

This application claims the bene?t of Korean Application 
No. 2000-26767 ?led May 18, 2000, Which is hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a liquid crystal display 
and more particularly, to a method of fabricating liquid 
crystal display (LCD) device having shorting bars. Although 
the present invention is suitable for a Wide scope of 
applications, it is particularly suitable for effectively elimi 
nating an electrostatic discharge as Well as reducing a 
fabrication cost in the LCD device. 

2. Discussion of the Related Art 

As an information technologies rapidly develop, display 
devices are developed in accordance With the pace of the 
technology development. The display devices process and 
display a great deal of information. A cathode ray tube 
(CRT) has served as a mainstream of the display device area. 
HoWever, to meet the needs of the current development, a 
?at panel display device having small siZe, light Weight, and 
loW poWer consumption is an important subject of research. 
A thin ?lm transistor liquid crystal display (TFT LCD) 

device is an example of the ?at panel display devices. The 
TFT LCD device is very thin and provides superior color 
display properties. In operation, a thin ?lm transistor serves 
as a sWitching element of the TFT LCD device. The thin ?lm 
transistor of the TFT LCD device switches a pixel such that 
the pixel controls transmittance of incoming light, Which is 
incident from a back light of the TFT LCD device. 
An amorphous silicon layer is Widely used for a silicon 

(active) layer of the thin ?lm transistor. This is because the 
amorphous silicon layer can be formed on a large, but 
relatively cheap, glass substrate at a relatively loW tempera 
ture. The above-mentioned amorphous silicon TFT 
(a-SizTFT) is frequently used for thin ?lm transistors. 

FIG. 1 is a cross-sectional vieW illustrating a conventional 
LCD panel 20. As shoWn in FIG. 1, the LCD panel 20 has 
loWer and upper substrates 2 and 4 each having a substrate 
1 and an interposed liquid crystal layer 10 therebetWeen. 
More speci?cally, tie loWer substrate 2 includes a TFT “S” 

as a sWitching element to change an orientation of liquid 
crystal molecules. A pixel electrode 14 formed thereon for 
applying a voltage to the liquid crystal layer 10 in accor 
dance With the signals from the TFT “S”. The upper sub 
strate 4 has a color ?lter 8 for implementing color. Further, 
a common electrode 12 is formed on the color ?lter 8. The 
common electrode 12 also serves as an electrode for apply 
ing a voltage to the liquid crystal layer 10. The pixel 
electrode 14 is arranged over a unit pixel portion “P”, i.e., a 
display area. 

In addition, to prevent leakage of the liquid crystal layer 
10 betWeen the loWer and upper substrates 2 and 4, the loWer 
and upper substrates 2 and 4 are sealed With a sealant 6. The 
loWer substrate 2 having the TFT “S” is referred to as an 
array substrate since a plurality of TFTs are formed in a 
shape of matrix. 

Aplurality of functional thin ?lms including an insulating 
layer, a silicon layer, and a metal layer are repeatedly 
deposited and etched to fabricate the above-mentioned TFT 
LCD device. At this point, an electrostatic discharge must be 
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2 
prevented during the fabricating process for the TFT LCD 
device. If the electrostatic discharge occurs during the 
fabricating process, the above-mentioned functional thin 
?lms consisting of the thin ?lm transistor “TFT” may be 
damaged. 
To prevent the damage due to the above-mentioned elec 

trostatic discharge, shorting bars are adopted for a typical 
TFT LCD device. The shorting bars are directly connected 
to each of the gate lines or data lines having a matrix shape 
such that each line involves an equi-potential With respect to 
the electrostatic discharge. 

Although an amorphous silicon (a-SizH) layer is Widely 
used for the thin ?lm transistor “S” of FIG. 1, a polysilion 
layer (poly-Si) is recently adopted for the TFT LCD device. 
FIG. 2 is a plan vieW illustrating an array substrate 2 of a 
conventional TFT LCD device adopting the polysilicon 
layer. As shoWn in FIG. 2, a plurality of gate lines 30 are 
transversely formed Whereas a plurality of data lines 40 are 
formed perpendicular to the gate lines 30. Each gate line 30 
crosses a corresponding data line 40. 

In addition, across one end portion of the gate lines 30, a 
gate shorting bar 36 is formed to connect each of the gate 
lines 30. The data lines 40 are also connected With a data 
shorting bar (not shoWn) formed across one end portion of 
the data lines 30. For convenience, the folloWing explana 
tion is focused on the gate shorting bar 36. 
The gate shorting bar 36 is not actually used in driving the 

TFT LCD device. That is to say, the gate shorting bar 36 is 
etched aWay once it has performed functions of protecting 
the TFT LCD device from electrostatic discharge during the 
fabricating process for the TFT LCD device. Speci?cally 
during the ?nal process for fabricating the array substrate 2, 
the gate shorting bar 36 is broken at a plurality of line 
opening portions 38 such that ?rst and second gate lines 30a 
and 30b and the like are independent of each other. The 
above-mentioned breaking step for he gate shorting bar 36 
is usually performed together With the step of forming the 
TFT “S” shoWn in FIG. 1. A detailed explanation about the 
above-mentioned gate shorting bar 36 Will be provided With 
reference to FIG. 3 as folloWs: 

FIG. 3 is an expanded plan vieW of the portion “A” shoWn 
in FIG 2 and shoWs a unit pixel region “P” of the array 
substrate 2. The gate line 30 is transversely formed Whereas 
the data line 40 is formed perpendicular to the gate line 30. 
At the crossing point betWeen the gate and data lines 30 and 
40, a thin ?lm transistor “S” is formed. The thin ?lm 
transistor “S” has a gate electrode 32, a source electrode 42, 
a drain electrode 44, and an active layer 50. The gate and 
source electrodes 32 and 42 are electrically connected With 
the gate and data lines 30 and 40, respectively. 
The drain electrode 44 is spaced apart from the source 

electrode 42 With a predetermined interval therebetWeen. In 
this process, the active layer 50 is made of polysilicon, for 
example. On the unit pixel region “P” de?ned by the gate 
and data lines 30 and 40, a pixel electrode 14 is formed 
thereon. The thin ?lm transistor “S” serves to control or 
sWitch data signals such that the data signals are applied to 
the pixel electrode 14. 

In addition, the gate shorting line 36 is formed parallel to 
the data line 40, and is connected to the gate line 30 at one 
end of the gate line 30. As shoWn in FIG. 2, the gate shorting 
line 36 is connected to all of the plurality of gate lines 30 
such that the electrostatic discharge is prevented during the 
fabricating process for the array substrate 2. 

After all of the functional thin ?lms are formed for the 
array substrate 2, the gate shorting line 36 is broken at the 
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line opening portion 38 such that the gate line 30 is elec 
trically independent of the other gate lines (shoWn in FIG. 
2). As shoWn in FIG. 2, the gate shorting line 36 includes the 
plurality of line opening portions 38 such that all of the date 
lines 30 are independent of each other. With reference to 
FIGS. 4A to 4D, a conventional fabricating process for the 
array substrate 2 Will be explained in detail. 

FIGS. 4A to 4D are sequential cross-sectional vieWs taken 
along the line IV—IV of FIG. 3. In FIG. 4A, a buffer layer 60 
and an active layer 50 are sequentially formed on the 
substrate 1 of the array substrate 2 shoWn in FIG. 3. The 
active layer 50 is formed of polysilicon (p-Si), Which is 
achieved via a crystalliZation process. That is to say, an 
amorphous silicon layer is deposited on the substrate 1, and 
then is recrystalliZed via a laser heat treatment, metal 
induced crystalliZation (MIC), and solid phase crystalliZa 
tion (SPC). 

Alternatively, polysilicon may be directly deposited on 
the substrate 1 instead of applying the above-mentioned 
process. For the laser heat treatment, the substrate including 
the amorphous silicon layer is heated to about 250 ° C., and 
an eximer laser is irradiated to the amorphous silicon layer 
such that silicon grains are groWn from the amorphous 
silicon. For the MIC, a metal is deposited on the amorphous 
silicon layer and is used for crystalliZation. For the SPC, the 
amorphous silicon layer is heated at a high temperature for 
a long time such that the polysilicon is formed. 
When the substrate 1 is heated during the recrystalliZation 

process, alkali metals, usually Na and K and the like 
included in the substrate 1 may deteriorate properties of the 
polysilicon layer 50. To avoid such a problem, the buffer 
layer 60 is formed betWeen the polysilicon layer 50 and 
substrate to protect the polysilicon layer 50. 

In FIG. 4B, a gate-insulating layer 62 is formed on the 
buffer layer 60 and the active layer 50. The gate-insulating 
layer 62 is usually selected from the group consisting of 
silicon oxide (SiO2) and silicon nitride (SiNx). The gate 
electrode 32 is then formed on the gate-insulating layer 62. 
The gate electrode 32 includes ?rst and second metal layers 
64a and 64b, Which are stacked in this order. The ?rst metal 
layer 64a is made of aluminum or aluminum alloy 
(AlNd) each having a loW resistance Whereas the second 
metal is 64b is made of molybdenum (Mo), molybdenum 
and tungsten alloy (MoW), or titanium (Ti) 
When the gate electrode 32 is formed, the gate shorting 

bar 36 is simultaneously formed to have the same layered 
shape of the ?rst and second metal layers 64a and 64b. After 
the gate electrode 32 and the gate shorting bar 36 are formed, 
a doping ion is doped into uncovered portions of the active 
layer 50, as shoWn in FIG. 4B. By the above-mentioned ion 
doping, a contact resistance betWeen the active layer 50 and 
the source and drain electrodes (reference numeral 42 and 44 
in FIG. 4D) Which Will be formed in the later step is 
decreased, and the active layer 50 Will obtain proper elec 
trical properties. Speci?cally, after the ion doping, the active 
layer 50 is divided into a doped region and an intrinsic 
region 50c. The doped region includes a source region 50a 
and a drain region 50b. 

For the above-mentioned ion doping, a dopant of Group 
III or Group V atoms is used. If the Group III atoms are 
doped into the active layer 50, the active layer 50 becomes 
n-type semiconductor, Whereas if the Group V atoms are 
doped into, it becomes p-type semiconductor. Phosphorus 
(P) or boron (B) is usually used as the doping ion. 

Next, in FIG. 4C, an interlayer insulating layer 66 is 
formed on the overall surface of the substrate 1 such that the 
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4 
gate electrode 32 and the active layer 50 are covered. The 
interlayer insulating layer 66 is formed of the same material 
as the gate-insulating layer 62. Then, a source contact hole 
67a and a drain contact hole 67b are formed through the 
interlayer insulating layer 66 such that the source and drain 
regions 50a and 50b are respectively uncovered. 

In this process, an etchant is used to form the source and 
drain contact holes 67a and 67b. When the contact holes 67a 
and 67b are formed, an opening hole is further formed 
through the interlayer insulating layer 66 such that a portion 
of the gate shorting bar 36 is uncovered. Thereafter, the 
above-mentioned etchant is further used for etching aWay a 
portion of the gate shorting bar 36 so as to form the line 
opening portion 38. 

In FIG. 4D, the source and drain electrodes 42 and 44 are 
formed on the interlayer insulating layer 66. The source and 
drain electrodes 42 and 44 respectively contact the source 
and drain regions 50a and 50b via the source and drain 
contact holes 67a and 67b, respectively. At this time, the 
data shorting line (not shoWn) is further formed on the 
interlayer insulating layer 66. 

FIG. 4E illustrates that a passivation layer 68 is formed on 
the overall surface of the substrate 1 such that the source and 
drain electrodes 42 and 44 are covered. Through the passi 
vation layer 68, a pixel contact hole 70 is formed such that 
a portion of the drain electrode 44 is uncovered. Then, the 
pixel electrode 14 is formed on the passivation layer 68 such 
that the pixel electrode 14 electrically contacts the drain 
electrode 44 via the pixel contact hole 70. Portions of the 
data shorting line are etched aWay at the time When the pixel 
contact hole 30 is formed (not shoWn in FIG. 4E). 
As explained in FIGS. 4A to 4E, the gate shorting bar 36 

and the data shorting bar (not shoWn) are formed to directly 
connect to the gate line 30 and the data line 40, respectively. 
Thus, the gate and data lines 30 and 40 are protected from 
an electrostatic discharge. Aster all the functional thin ?lms 
are formed, the gate and data shorting bars are etched aWay 
such that each of the gate and data lines is electrically 
independent. The etching step or the gate shorting bar 36 
Will be explained in detail With reference to FIG. 5. 

FIG. 5 is an expanded plan vieW of the portion “Z” shoWn 
in FIG. 4C. As previously explained, in forming the source 
and drain contact holes 67a and 67b of FIG. 4C, an opening 
hole is further formed through the interlayer insulating layer 
66 such that a portion of the gate shorting bar 36 is 
uncovered. Then, the uncovered portion of the gate shorting 
bar 36 is subsequently etched aWay using the same etchant 
used for forming the above-mentioned opening hole of the 
interlayer insulating layer 66. 

To form the opening hole for the line opening portion 36, 
a photoresist “PR” is formed on the interlayer insulating 
layer 66. Then, With the photoresist “PR” used as a mask, the 
open hole 66a is formed through the interlayer insulating 
layer 66 such that a portion of the gate shorting bar 36 is 
uncovered. As explained previously, the etchant is used for 
forming the opening hole 66a of the interlayer-insulating 
layer 66. A buffered oxide-etching (BOE) solution or a 
diluted solution of hydro?uoric acid is usually used as 
an etchant. Then, the uncovered portion of the gate shorting 
bar 36 is further etched aWay using the same etchant such 
that the line opening portion 38 is formed. Since the same 
etchant is used for forming the opening hole 66a and the line 
opening portion 38, the etching process and its equipment 
may be simpli?ed. 

HoWever, the gate shorting bar 36 includes the ?rst and 
second metal layers 64a and 64b, Which are formed of the 
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log resistive aluminum alloy and the relatively harder 
molybdenum alloy, respectively. As s result, When the 
above-mentioned etchant is used for etching the gate short 
ing bar 36, the aluminum alloy is etched Well but the 
molybdenum alloy is not etched aWay. Therefore, after the 
etching is ?nished, the ?rst metal layer 64a corresponding to 
the line opening portion 38 is etched aWay but the second 
metal layer 64b is left in the shape of a bridge along the line 
opening portion 38. 

The second metal layer 64b remained in the line opening 
portion 38 causes a problem of the conventional LCD 
device. The non-etched portion of the second metal layer 
64b is ?nally removed in the later process of ashing the 
photoresist or cleaning the substrate. HoWever, the removed 
portion of the second metal layer 64b may contaminate the 
equipment for fabricating the LCD device and serves as an 
impurity in a photolithography or etching in the later fab 
rication. 

Additional equipment may be used to prevent the above 
mentioned problem. HoWever, the additional equipment 
causes inclination in the cost and the process number in 
fabricating an LCD device. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a method 
of fabricating a liquid crystal display device having a 
shorting bar that substantially obviates one or more of 
problems due to limitations and disadvantages of the related 
art. 

An object of the present invention is to provide an 
effective method for forming a gate shorting bar. 

Additional features and advantages of the invention Will 
be set forth in the description Which folloWs and in part Will 
be apparent from the description, or may be learned by 
practice of the intention. The objectives and other advan 
tages of the invention Will be realiZed and attained by the 
structure particularly pointed out in the Written description 
and claims hereof as Well as the appended draWings. To 
achieve these and other advantages and in accordance With 
the purpose of the present invention, as embodied and 
broadly described, a method of fabricating a liquid crystal 
display device includes forming ?rst and second metal 
layers on a substrate, forming a ?rst photoresist layer on the 
second metal layer, partially removing the ?rst photoresist 
layer, so that the ?rst photoresist layer has ?rst and second 
portions, removing the ?rst portion of the ?rst photoresist 
layer and a portion of the second metal layer, so that a 
portion of the ?rst metal layer is exposed, forming an 
insulating layer on the second metal layer including the 
exposed portion of the ?rst metal layer, forming a second 
photoresist layer on the insulating layer, removing a portion 
of the second photoresist layer to expose a portion of the 
insulating layer, and removing the portion of the insulating 
layer and ?rst metal layer 

In another aspect of the present invention, a method or 
fabricating a liquid crystal display device, includes forming 
an active layer on the substrate, forming a gate insulating 
layer on the active layer, forming a gate shorting bar having 
?rst and second metal layer on the gate insulting layer, 
forming a ?rst photoresist on the second metal layer, par 
tially exposing the ?rst photoresist to light using a mask 
having a diffraction pattern, ashing the ?rst photoresist and 
a portion of the second metal layer to expose a portion of the 
?rst metal layer, forming an interlayer insulating layer on the 
gate shorting bar, etching the interlayer insulating layer and 
the exposed portion of the ?rst metal layer. 
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6 
It is to be understood that both the foregoing general 

description and the folloWing detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this application, illustrate 
embodiments of the invention and together With the descrip 
tion serve to explain the principle of the invention. 

In the draWings: 
FIG. 1 is a cross-sectional vieW illustrating a conventional 

LCD panel; 
FIG. 2 is a plan vieW illustrating an array substrate of the 

conventional TFT LCD device adopting a polysilicon layer; 
FIG. 3 is an expanded plan vieW of the portion “A” shoWn 

in FIG. 2; 
FIGS. 4A to 4D are cross-sectional vieWs illustrating a 

fabrication process taken along the line IV—IV of FIG. 3; 
FIG. 5 is an expanded plan vieW of the portion “Z” shoWn 

in FIG. 4C; 
FIGS. 6A to 6D are cross-sectional vieWs illustrating 

fabrication process of forming a shorting bar according to 
the present invention; and 

FIGS. 7A to 7C are clan vieWs illustrating various dif 
fraction patterns of the mask shoWn in FIG. 6A. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which 
are illustrated in the accompanying draWings. Wherever 
possible, the same reference numbers Will be used through 
out the draWings to refer to the same or like parts. 

For convenience, a detailed discussion regarding the 
present invention Will be emphasiZed on the process of 
breaking a gate-shorting bar of an LCD device. 

FIGS. 6A to 6D are cross-sectional vieWs illustrating the 
above-mentioned process for the LCD device according to 
the present invention. Since other processes, such as forming 
a thin ?lm transistor, are similar to those of the related art 
shoWn in FIGS. 4A to 4E, any detailed discussions related to 
such processes are omitted in the present invention. 
As shoWn in FIG. 6A, a gate-insulating layer 160 and a 

gate shorting bar 136 are sequentially formed on a substrate 
100. The gate shorting bar 136 has a ?rst metal layer 164a 
and a second metal layer 164b. The ?rst metal layer 164a 
and a second metal layer 164b are included in a gate 
electrode (not shoWn). For example, the ?rst metal layer 
164a is preferably formed of aluminum or aluminum 
alloy (AlNd) each having a loW resistance. The second metal 
layer is 164b is preferably formed of molybdenum (Mo), 
molybdenum tungsten alloy (MoW), or titanium (Ti). 

After the ?rst and second metal layers 164a and 164b of 
the gate shorting bar 136 are formed on the gate-insulating 
layer 160, a ?rst photoresist 196 is formed on the second 
metal layer 164b. 

Then, the ?rst photoresist 198 is exposed to light With a 
mask 200 having a diffraction pattern 202. A?rst photoresist 
portion 198a corresponding to the diffraction pattern 202 is 
partially exposed to light. As a result, the light partially 
irradiates to the ?rst photoresist portion 198a through the 
diffraction pattern 202. A second photoresist portion 198b is 
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totally shielded by the other portion of the mask 200. The 
?rst photoresist portion 198a has a position corresponding to 
a line opening portion 138 of the gate shorting bar 136, 
Which Will be etched away in the later process. 

Thereafter, a developing solution is used for the ?rst 
photoresist 198 in the subsequent developing process. Thus, 
about a half of the ?rst photoresist portion 198a is removed. 
Finally, he ?rst photoresist portion 198a has about a half of 
the thickness or the second photoresist portion 198b. As 
previously mentioned, the gate electrode (not shoWn) is also 
formed during the same step of forming the ?rst and second 
metal layers 164a and 164b. 

After the above-mentioned photolithography, the ?rst 
photoresist portion 198a is substantially completely 
removed as shoWn in FIG. 6B. A mixture gas of SF6(CF6) 
and O2 is preferably used for ashing the ?rst and second 
photoresist portions 198 a and 198b. HoWever, the above 
mentioned ashing is different in removing the ?rst and 
second photoresist portions 198a and 198 b. That is to say, 
during the ?rst photoresist portion 198a is totally removed, 
only about a half of the second photoresist portion 198b is 
removed. 

Then, When the other half of the second photoresist 
portion 198b subsequently begins to be removed, the second 
metal layer 164b beloW the ?rst photoresist portion 198a, 
Which is already removed, begin, to be removed With the 
second photoresist portion 198b. Although the second metal 
layer 164b is completely removed, the ?rst metal layer 164a 
still remains regardless of the above-mentioned ashing. 
Therefore, the ?rst metal layer 164a still serves as the gate 
shorting bar 136 to prevent an electrostatic discharge. 

Next, as shoWn in FIG. 6C, an interlayer insulating layer 
166 is formed to cover the gate shorting bar 136. Then, the 
interlayer insulating layer 166 is patterned such that a source 
contact hole and a drain contact hole (respectively corre 
sponding to the reference numerals 67a and 67b of FIG. 4C) 
is formed therein. 

To pattern the interlayer insulating layer 166, a second 
photoresist 204 is formed on the interlayer insulating layer 
166. The second photoresist 204 has opening holes corre 
sponding to the source and drain contact holes (not shoWn) 
as Well as the line opening portion 138 Which Will be formed 
in the later process. Since the second photoresist 204 has an 
opening hole exposing the portion 166a (shoWn in FIG. 6D) 
of the interlayer insulating layer 166, the portion 166a of the 
interlayer insulating layer 166 can be removed in the later 
step shoWn in FIG. 6D. 

The uncovered portion 166a of the interlayer insulating 
layer 166 is etched and removed using an etchant such that 
a portion 164d of the ?rst metal layer 164a is uncovered. The 
uncovered portion 164d of the ?rst metal layer 164a is also 
corresponding to the line opening portion 138. 

At this point, a buffered oxide-etching (BOE) solution or 
a diluted hydro?uoric acid solution is preferably used 
as hydro?uoric acid an etchant. After the uncovered 
portion 166a of the interlayer insulating layer 166 is com 
pletely removed, the etching process continues so that the 
uncovered portion 164d of the ?rst metal layer 164a is 
further etched aWay. When the uncovered portion 164d of 
the ?rst metal layer 164a is substantially completely 
removed, the etching process is stopped such that the gate 
shorting bar 136 is broken at the line opening portion 138. 
As explained With reference to FIGS. 6A to 6D, not only 

the second metal layer 164b but also the ?rst metal layer 
164a is completely removed by applying the fabricating 
process of the present invention. Therefore, contaminants 
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due to the remaining portion of the ?rst metal layer 164a are 
prevented during the later ashing process for removing the 
second photoresist 204 or cleaning the substrate 100. In 
addition, since the ?rst metal layer 164a is removed during 
the same step of etching the interlayer insulating layer 166, 
additional processes or equipment for removing the ?rst 
metal layer 164a are not required. 
The above-explained present invention is summariZed as 

folloWs: 

At ?rst, the gate electrode (not shoWn) and the gate 
shorting bar 136 are formed on the substrate 100. Each of the 
gate electrode and gate shorting bar 136 includes the ?rst 
and second metal layers 164a and 164b, Which are stacked 
in this order. Then, the ?rst photoresist 198 is formed on the 
second metal layer 164b of the gate shorting bar 136, and a 
portion of the ?rst photoresist 198 is partially exposed to 
light. The partially exposed portion of the ?rst photoresist 
198 corresponds to the line opening portion 136, Which Will 
be formed in the later process. 

After the above-mentioned exposing, the developing solu 
tion is used for the ?rst photoresist 198 in the subsequent 
developing process so that about a half of the partially 
exposed portion of the ?rst photoresist 198 is removed. 
Then, the ashing process for removing the ?rst photoresist 
198 is performed using a mixture gas of SF6(CF6) and 02. 
During the ashing process, after the partially exposed por 
tion of the photoresist 198 is completely removed, the 
second metal layer 164b of the gate shorting bar 136 is 
further etched aWay. In other Words, When the gate electrode 
is patterned using a photoresist including the ?rst photoresist 
198, the gate shorting bar 136 is also patterned using the ?rst 
photoresist 198 such that a portion of the second metal layer 
164b is also removed. 
According to the related art shoWn in FIG. 5, a second 

metal layer 64b remains in the shape of a bridge While the 
interlayer insulating layer and a ?rst metal layer 64a are 
etched aWay using an etchant. The remained second metal 
layer 64b causes a problem of an LCD device according to 
the related art. HoWever, in the present invention, the second 
metal layer 164b is removed together With the ?rst photo 
resist 198 before the interlayer insulating layer 166 is 
formed on the gate shorting bar 136. 

After the above-explained ashing process, the interlayer 
insulating layer 166 is deposited and patterned using the 
second photoresist 204 such that the gate and drain contact 
holes (not shoWn) are formed therein. At this point, the 
interlayer insulating layer 166 is further patterned to have an 
opening hole uncovering he ?rst metal layer 164a. A buff 
ered oxide-etching (BOE) solution or a diluted hydro?uoric 
acid solution is preferably used as an etchant for 
patterning the interlayer insulating layer 166. After the ?rst 
metal layer 164a is uncovered during the patterning, the 
above-mentioned etchant is still used to etch the ?rst metal 
layer 164a such that the gate shorting bar 136 is broken at 
the line opening portion 138. 

In other Words, during the ashing process, the second 
metal layer 164b of the gale shorting bar 136 is removed 
together With the ?rst photoresist that is partially exposed to 
light using the mask 200 having the diffraction pattern 202. 
Then, the ?rst metal layer 164a is removed during the 
process of forming the source and drain contact holes. 

FIGS. 7A to 7C are plan vieWs illustrating various dif 
fraction patterns 202 of the mask 200 shoWn in FIG. 6A. 
Each of the diffraction patterns 202 includes a transmitting 
region and a shielding region. The transmitting and shielding 
regions diffracts light such that a density of the light is 
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decreased after passing through the diffraction pattern 202. 
Therefore, When the diffraction pattern 202 is used to expose 
a photoresist to light, the photoresist is partially exposed. 
Since the exposed portion of the photoresist is removed by 
applying a developing solution, about a half of the photo 
resist is removed after the developing process. 

FIG. 7A, each of the transmitting and shielding regions 
has a striped pattern. FIGS. 7B and 7C shoWs a rectangular 
pattern and a circular pattern, respectively, for their shield 
ing regions. 
As explained above, by applying the present invention in 

fabricating an LCD device, the line opening portion of the 
gate shorting bar is effectively formed Without contaminat 
ing equipment for the LCD device. In addition, because the 
second metal layer as Well as the ?rst metal layer is 
completely removed, a fabrication yield is improved. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the capacitor 
and the manufacturing method thereof of the present inven 
tion Without departing from the spirit or scope of the 
inventions. Thus, it is intended that the present invention 
cover the modi?cations and variations of this invention 
provided they come Within the scope of the appended claims 
and their equivalents. 
What is claimed is: 
1. Amethod of fabricating a liquid crystal display device, 

the method comprising: 
forming ?rst and second metal layers on a substrate; 
forming a ?rst photoresist layer on the second metal layer; 
partially removing the ?rst photoresist layer, so that the 

?rst photoresist layer has ?rst and second portions; 
removing the ?rst portion of the ?rst photoresist layer and 

a portion of the second metal layer, so that a portion of 
the ?rst metal layer is exposed; 

forming an insulating layer on the second metal layer 
including the exposed portion of the ?rst metal layer; 

forming a second photoresist layer on the insulating layer; 
removing a portion of the second photoresist layer to 

expose a portion of the insulating layer; and 
removing the portion of the insulating layer and ?rst metal 

layer. 
2. The method of claim 1, Wherein the ?rst and second 

metal layers form a shorting bar. 
3. The method of claim 2, Wherein the ?rst portion has a 

horiZontal Width substantially the same as a line opening 
portion Where the shorting bar is disconnected. 

4. The method of claim 1, Wherein the step of partially 
removing the ?rst photoresist layer includes the steps of: 

partially exposing the ?rst portion of the ?rst photoresist 
layer to light; and 

developing the exposed ?rst portion using a developing 
solution. 

5. The method of claim 4, Wherein the step of partially 
exposing the ?rst portion is carried out by using a mask 
having a diffraction pattern. 

6. The method of claim 5, Wherein the diffraction pattern 
has at least one transmitting region and one shielding region. 

7. The method of claim 6, Wherein the shielding region 
has one of a stripe, polygonal, and circular shapes. 

8. The method of claim 1, Wherein the step of removing 
the ?rst portion of the ?rst photoresist layer and a portion of 
the second metal layer is executed by an ashing process. 

9. The method of claim 8, Wherein the ashing process is 
executed using a mixture gas of SF6(CF6) and O2. 

10. The method of claim 1, Wherein the second portion 
has a thickness substantially greater than the ?rst portion. 
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11. The method of claim 1, Wherein the ?rst metal layer 

is selected from the group consisting of aluminum and 
aluminum alloy. 

12. The method of to claim 1, Wherein the second metal 
layer is selected from the group consisting of molybdenum, 
molybdenum tungsten alloy, and titanium. 

13. The method of claim 1, Wherein the insulating layer is 
selected from the group consisting of silicon oxide and 
silicon nitride. 

14. The method of claim 1, Wherein the step of removing 
the portion of the insulating layer and ?rst metal layer is 
executed by using an etchant. 

15. The method of claim 14, Wherein the etchant is 
selected from the group consisting of a buffered oxide 
etching solution and a diluted hydro?uoric acid solution. 

16. A method of fabricating a liquid crystal display 
device, the method comprising: 

forming an active layer on the substrate; 
forming a gate insulating layer on the active layer; 
forming a gate shorting bar having ?rst and second metal 

layer on the gate insulating layer; 
forming a ?rst photoresist on the second metal layer; 
partially exposing the ?rst photoresist to light using a 
mask having a diffraction pattern; 

ashing the ?rst photoresist and a portion of the second 
metal layer to expose a portion of the ?rst metal layer; 

forming an interlayer insulating layer on the gate shorting 
bar; 

etching the interlayer insulating layer and the exposed 
portion of the ?rst metal layer. 

17. The method of claim 16, further comprising the step 
of implanting ions into the active layer after the step of 
forming the gate insulating layer. 

18. The method of claim 1, Wherein the ions include 
Group III elements. 

19. The method of claim 17, Wherein the doping ion is 
phosphorus. 

20. The method of claim 17, Wherein the ions include 
Group V elements. 

21. The method of claim 17, Wherein the ions include 
boron. 

22. The method of claim 16, further comprising: 
forming source and drain electrodes on the interlayer 

insulating layer; 
forming a passivation layer on the source and drain 

electrodes; and 
forming a pixel electrode on the passivation layer. 
23. The method of claim 22, Wherein source and drain 

contact holes are formed through the interlayer insulating 
layer in the step of etching the interlayer insulating layer. 

24. The method of claim 16, Wherein the step of ashing is 
executed using a mixture gas of SF6(CF6) and O2. 

25. The method of claim 16, Wherein the step of etching 
includes forming an opening portion of the gate shorting bar. 

26. The method of claim 16, further comprising the step 
of forming a buffer layer on the substrate before the step of 
forming the active layer. 

27. The method of claim 16, Wherein the step of etching 
is executed by using an etchant selected from the group 
consisting of a buffered oxide-etching solution and a diluted 
hydro?uoric acid solution. 

28. The method of claim 16, Wherein the ?rst metal layer 
is selected from the group consisting of aluminum and 
aluminum alloy. 

29. The method of claim 16, Wherein the second metal 
layer is selected from the group consisting of molybdenum, 
molybdenum tungsten alloy, and titanium. 

* * * * * 


